Optical fiber sensors based on in-fiber Long Period Gratings (LPG) have attracted considerable interest in the context of environmental, chemical and biochemical sensing. LPG is characterized by a grating period in the range of hundreds of micrometer giving rise to the coupling between the fundamental core mode and a discrete set of forward propagating cladding modes. The specific coupling between the modes generates in the transmission spectrum a series of attenuation bands dependent on the grating pitch. In the present work is described a technique for the inscription of superimposed LPGs with different grating pitches, which allows the coupling to two different cladding modes whit resonant wavelengths within a relatively small wavelength band. These cladding modes will exploit different sensitivities to RI and temperature making it possible the simultaneous detection of these two parameters. LPGs are usually fabricated by using an excimer UV laser with emission at 248 nm, shaped by means of a slit, and the point by point technique, that allows to obtain a square-wave core RI modulation, although the sinusoidal modulation should theoretically give rise to better results. The writing technique here proposed is based on the writing of an almostsinusoidal modulation of the core refractive index by sampling the sinusoidal function with small rectangular modulations obtained by a very small aperture slit (~30 μm). Although this technique does not give rise to significant advantages in the writing of a single LPG, is here demonstrated to be essential for the inscription of superimposed LPGs.
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